Abstract. The paper deals with the specific features of megaprojects. Problems related to real estate reproduction in the course of construction megaprojects implementation were analyzed. Considering the specifics of construction megaprojects, recommendations for their performance assessment were developed. Issues relating to development arrangement and planning at all management levels (strategic, tactical and operational) were considered. Recommendations provided in this paper can be used for the assessment of megaproject performance and formation of KPIs for the participants of the construction process.
Introduction
Topical issues of management in construction and in the course of construction projects implementation are considered in modern scientific and business literature [1] [2] [3] [4] [5] [6] . Considerable attention is paid to specific features of implementation of construction projects in different segments of real estate markets (hotel, retail, office facilities, etc.), to introduction of different innovations in the investment and construction area. At the same time construction megaprojects that are actively implemented in different countries and affect various economic segments require to be separately considered and studied [7, 8] .
These projects have a number of peculiarities that allow to consider them as individual and important objects of scientific research.
When considering megaprojects as individual objects of research, special mention should go to the following specific features [9] [10] [11] :
• High investment value (over 1 bln. USD).
• Long implementation terms (as a rule, 5+ years).
• Considerable expenditures for infrastructure development.
• Engagement of many participants in project implementation (co-investors) and use of different funding models.
• Impact on socio-economic indicators of the city, region or country as a whole.
• State participation in megaprojects implementation: in many cases megaprojects are implemented through public private partnership (PPP) mechanisms [12] [13] [14] [15] .
Megaprojects represent integrated target programs [16] that can include subprograms and projects amalgamating interests of several (or many) co-investors and, what is a critical aspect, state interests at different management levels (from federal up to regional and municipal).
One can refer the following programs to megaprojects: programs for the creation of special economic zones, territorial clusters, priority development territories [17] , projects for comprehensive development of territories and urban development, implementation of complex infrastructure projects such as construction of toll roads, power facilities, etc. as well as other large-scale projects with the participation of public funding and private capital. Special focus should be placed on global projects, which are implemented with the participation of several countries [18] .
When studying development megaprojects, particular attention should be paid to state participation in implementation of such programs. Mechanisms and forms of state participation in such projects can vary significantly, ranging from the creation of a favorable mode of project management up to state participation in project financing.
It should be noted that construction activity is the basic component of megaprojects implementation, an important condition ensuring target programs competitiveness in general and performance of local projects of individual investors.
Conditions for the effective implementation of target programs are created via the process of real estate reproduction in its various forms. Moreover, competitiveness and megaproject performance depend on the performance and quality of reproduction processes within the framework of construction activities at all stages of a megaproject life cycle.
The major difficulties in the course of real estate reproduction within megaprojects are as follows:
• Difficulties related to concept development and substantiation as well as investment assessment of megaprojects under conditions of risk and uncertainty.
• The need to follow the common goal and idea of megaproject implementation at all management levels.
• The need to consider interests of multiple participants of the investment process.
• Technical complexities related to megaprojects implementation (high capital costs, long project implementation periods, often unique engineering solutions, the need for comprehensive development of the territory, etc.).
• Implementation of projects under conditions of increased investment risks.
• Problems related to effective management of facilities at the operation stage under conditions of large-scale comprehensive development.
• Problems related to raising funds for megaprojects. Modern scientific sources deal with problems of megaprojects [9, 10, 19, 20] , risks associated with their implementation [21] [22] [23] , and issues related to introduction of innovations in the course of megaprojects implementation [24] . They also provide an analysis of cases in various industries [25] [26] [27] [28] [29] [30] .
At the same time, the issue related to the arrangement and planning of construction activities, including use of development tools as an effective form of project management is urgent. The purpose of this paper is to develop a common approach to the assessment of megaproject performance, as well as recommendations for the arrangement and planning of developer's activities at all levels (strategic, tactical and operational).
Methodology
Within the framework of this paper, the following methods were used in the course of development of a common approach to the assessment of construction megaproject performance, as well as recommendations for the arrangement and planning of developer's activities: a qualitative scientific analysis, comparison and generalization methods within the framework of a literature review; an economic analysis, economic and mathematical methods, optimization models and an expert evaluation method in the course of formation of the integrating indicator of construction megaprojects performance; a strategic analysis and management tools in the course of arrangement and planning of developer's activities.
The following assumptions should be taken into account when developing the approach to the assessment of megaproject performance:
1.Complexity in determining the factor space for the performance analysis at early stages of megaproject implementation and in carrying out a correct quantitative assessment of their impact on the final performance indicator.
2.The need to ensure interrelations at all levels of megaproject planning (strategic, tactical and operational).
3.Feasibility of megaproject decomposition followed by separation of a construction megaproject and, perhaps, individual construction projects within the global target program. It will allow to link megaproject objectives to tasks at the level of construction, which in turn will provide for more efficient arrangement and planning of construction activities.
4.Program development should be considered as the most efficient form of construction arrangement in the course of planning of construction megaprojects implementation.
The complexity in determining the factor space is due to the fact that the total performance of a megaproject depends on many factors that cannot be considered at an early stage of a project (for example, future costs for construction and infrastructure development, if they are assessed at the conceptual stage).
In addition, when determining performance indicators one should take into account requirements of all participants of the investment process: both private capital and the state at different levels of management.
Significant deviations of actual indicators from the planned ones in the course of megaproject implementation, in addition to uncertainty factors and incorrect risk assessment, are also associated with an inefficient system of planning, when global objectives of a megaproject are set in the early stages and due attention to operational and tactical tasks is not paid, i.e. when there is no clear understanding of how these objectives will be achieved.
The construction component within a megaproject plays a significant role, since it is responsible for the creation of the final product. Therefore, within a megaproject one should separately consider the construction megaproject, which includes individual construction projects (Figure 1) .
In modern construction, there are different approaches to the implementation of construction projects: a contracting method, a project method and a development approach. The development approach that presupposes an integrated center of investment process management at all stages of the life cycle is the best one as well as in the course of megaproject implementation, because it allows to link megaproject objectives to tasks at all management levels.
Taking into account the prerequisites specified above, a common approach to megaproject performance assessment was formulated. It is the basic foundation for the arrangement and planning of developer's activities.
Fig. 1. Megaproject implementation levels

Results
Within the framework of a megaproject, special mention should go to the following two main components of performance: megaproject performance from the perspective of the state (from now on state interests are also understood to be interests on the regional and local management levels), as well as performance for private capital. Megaproject performance at the state level (G) is the function of multiple variables like performance for private capital (I). At the same time both the state and private investors strive for the maximization of this performance (1). It should be noted that objectives and tasks at the state and private levels may clash with each other, so the task related to performance maximization is transformed to an optimization task, when there is such a factor combination that can ensure the optimum variant of megaproject implementation that in turn can satisfy all participants.
The list of the most essential factors that will be considered in the optimization model can be developed both on the basis of the financial model of the megaproject and on the basis of expert estimates of the factors that cannot be subjected to qualitative assessment at the conceptual stage of the project.
One can carry out a qualitative assessment of the factors that determine performance for private capital. These are conventional indicators for investment analysis: NPV, IRR, PP, DPP, and PI.
Indicators that reflect achievement of objectives and tasks of the state within the framework of a megaproject depend on the specifics of the project and can include:
• Decline in unemployment, job creation.
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• Increase in GRP and/or GDP.
• Increase in the level of industrial production in the region.
• People's lives improvement (for example, by means of project implementation in the area of housing and utility sector, road infrastructure development, etc.).
• Territorial potential fulfillment (travel, industrial, innovation, etc.).
• Attraction of foreign investments (for example, within the framework of projects for the establishment of special economic zones and priority development areas).
Since it is impossible to determine many of the abovementioned performance indicators in terms of quantity on the basis of the financial model, it is proposed to use expert estimates.
If we use a ten-point scale for the assessment and decline in unemployment is considered as a factor, the expert will give 1 point, if he/she thinks that project implementation will have no effect on this indicator. If the expert thinks that the rate of unemployment will drop down up to the minimum target level specified in the megaproject, he/she will give 10 points.
Space factor determination for performance assessment can be based on Delphi method [31] , and assessment of significance of each fact can be based on the analytic hierarchy process.
So, we can expand the abovementioned expressions (1) using a ten-point scale and additive economic and mathematical models in the following way:
G a ×d +a ×d +a ×d +...+a ×d
E min -the lowest estimate of the comprehensive indicator of megaproject performance that allows to the project to be approved for implementation (values of comprehensive indicator E vary between 0 and 10). k 1 , k 2 -weighted coefficients that reflect the significance of G and K respectively, when determining the comprehensive indicator of performance (to be determined by the expert).
d 1 …d n -weighted coefficients for the factors of performance comprehensive indicator G (to be determined by the expert). Within the framework of developer's activity planning in the course of construction megaproject implementation it is important to determine key performance indicators (KPI) for the development company of the entire megaproject and individual projects within the framework of the global target program.
Generally the comprehensive indicator of construction megaproject development performance (Dev) can be determined in the following way: C -costs for construction project implementation. T -megaproject implementation period. Q -qualitative characteristics of a megaproject (compliance with the standards, customer's requirements, etc.). r 1 …r n -assessment of the quality and availability of resources for the implementation of a construction megaproject.
A set of resource includes the following:
• Human resources.
• Raw materials potential of the land and property complex for the purposes of development (location factor, environmental conditions, site characteristics).
• Materials and equipment (vehicles, equipment, machinery, necessary materials, raw materials, etc.).
• Intellectual assets (patents, inventions, branding, goodwill, different forms of innovations).
• Time resources.
• Public resources (creation of favorable conditions for megaproject implementation, direct and indirect control of investment and entrepreneurial activities, tax concessions and remissions, etc.).
• Other resources (depend on the specifics of megaproject implementation). The need to carry out the analysis of a resource base is associated with the scale of a megaproject and it may result in disproportionality between supply and demand by individual types of resources and megaproject performance degradation both by means of cost supplement and extension of the project implementation period and by means of quality deterioration of finished objects. Based on the above, the algorithm of making a decision on the feasibility of megaproject implementation considering target indicators of project participants and the resource base available for construction can be presented as the algorithm of sequential actions (Fig. 2) . Making a positive investment decision at the strategic level is the basis for KPIs formation for the development company at the level of a construction megaproject (tactical level) and individual construction projects within the framework of the global target program (operational level). 
